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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aligner which 
performs leveling control without being afFected by a 
displacement in a Z direction caused by running of a substrate 
stage. 

SOLUTION: A displacement in a Z direction caused by running 
of a substrate stage is previously measured and stored in an 
aligner. Displacements in the Z direction of the substrate stage 
already stored for XY coordinate points at a plurality of . 
measurement points are subtracted from height positions at the 
plurality of measurement points on a photosensitive substrate 
actually measured while the substrate stage being moved to 
thereby correct an error resulting from running of the substrate 
stage (step SI 2) and to find a true tilt of the surface of the 
photosensitive substrate (step SI 3). Based on the tilt, leveling 
control is carried out. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The projection optical system which projects the pattem formed in the mask on a sensitization 
substrate, The loaded substance table holding said sensitization substrate, and the stage for positioning 
which positions said loaded substance table along with a two-dimensional moving coordinate, A stage 
coordinate measurement means to detect the location of said loaded substance table within said two- 
dimensional moving coordinate, A height measurement means to detect the deflection of the direction of an 
optical axis of said projection optical system from the front face of said sensitization substrate to 
predetermined datum level in the measure point fixed to said two-dimensional moving coordinate, A 
leveling means to adjust the dip of said loaded substance table to said stage for positioning, In an aligner 
including an operation means to compute the controlled variable of said leveling means required in order to 
make the front face of said sensitization substrate in agreement with said datum plane, and the control means 
which controls said leveling means based on the result of an operation of said operation means It has a 
storage means to make an amount correspond to the location of said loaded substance table measured by 
said stage coordinate measurement means, and to memorize it. the direction of an optical axis of said loaded 
substance table produced in said measure point when said stage for positioning moves along with said two- 
dimensional moving coordinate — a variation rate — the direction of an optical axis of said loaded substance 
table on which said operation means is memorized by said storage means from the measurement value by 
said height measurement means — a variation rate ~ the aligner characterized by computing the controlled 
variable of said leveling means based on the value which deducted the amount. 

[Claim 2] The aligner according to claim 1 characterized by having a means to compute a focal location 
based on the amount of displacement of the direction of an optical axis of said loaded substance table 
memorized by the focal location to a contiguity shot, and said storage means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an aligner equipped with the leveling means for making 
especially the front face of a sensitization substrate in agreement with the image formation side of a 
projection optical system about the aligner used at the photolithography process for manufacturing a 
semiconductor device, a liquid crystal display device, etc. 
[0002] 

[Description of the Prior Art] Conventionally, in case a semiconductor device etc. is manufactured using a 
photolithography technique, the aligner which carries out projection exposure is used for each shot field on 
sensitization substrates, such as a semi-conductor wafer with which the pattern formed in a photo mask or 
reticle (henceforth a mask) was applied to sensitization agents, such as a photoresist, through the projection 
optical system, or a glass plate. The so-called aligner of the step-and-repeat method which lays a 
sensitization substrate on a freely movable substrate stage two-dimensional, is made to carry out stepping of 
the sensitization substrate by this substrate stage as an aligner, and repeats the actuation which carries out 
sequential exposure of the pattern image of a mask to each shot field on a sensitization substrate, especially 
the aligner of a cutback projection mold are used abundantly. Moreover, while it is cutback projection and a 
scan exposure method performs pattem exposure to each shot field on a sensitization substrate, the aligner 
of step - which performs migration between each shot by the stepping method, and - scanning method is also 
used. 

[0003] Since a projection optical system with the shallow depth of focus with large nvimerical aperture is 
used, in order to imprint a detailed pattem in high resolution in an aligner generally, the leveling control for 
doubling the tilt angle of the front face of a sensitization substrate with parallel at the tilt angle of the image 
formation side of a projection optical system and the autofocus control which doubles the height (focal 
location) of the front face of a sensitization substrate with the location of the image formation side of a 
projection optical system are needed. 

[0004] In order to perform leveling control, to measure the average amount of inclinations of the whole 
sensitization substrate front face or a local part to accuracy is needed. Various things are proposed by JP,3- 
5652,B, JP,4-42601,B, U.S. Pat. No. 4,084,903, U.S. Pat. No. 4,383,757, etc. from before as the 
measurement approach. For example, in three or more points on a sensitization substrate, the height location 
of the direction of an optical axis (Z direction) is measured by gap sensors, such as an air micrometer, the 
( approximation flat-surface type of a sensitization substrate front face is specified based on the measurement 
value, and the leveling device with which a substrate stage is equipped so that the approximation flat surface 
may are in agreement with the image formation side of a projection optical system is driven. Moreover, it is 
the shot field which exists in the boundary region of a sensitization substrate conventionally, and was 
exposing in the focal location of the shot field where focal location detection light is kicked and autofocus 
control adjoins the shot about a difficult shot field. 
[0005] 

[Problem(s) to be Solved by the Invention] It is fixed to the body of equipment and the sensor which 
measures the height location of the Z direction of a sensitization substrate cannot be moved. Therefore, in 
order to measure the Z direction location of two or more points of a sensitization substrate front face, by the 
substrate stage, a sensitization substrate must be moved and it must have two or more points on a 
sensitization substrate one by one at the measure point of a sensor, therefore, the run of a substrate stage 
itself — a Z direction — a variation rate — the Z direction of the sensitization substrate front face by run of a 
substrate stage if it has an amount — the Z direction within a field of a variation rate and a sensitization 
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substrate — since a variation rate was inseparable, there was a problem will judge that the sensitization 
substrate front face leans even if the front face of a sensitization substrate itself is vertical to a Z direction, 
and will carry out mistaken leveling control. 

[0006] The problem of the conventional leveling control is explained using drawing 1 3 . Here, signs that 
leveling control is performed in the location which shows the run direction of a substrate stage with a broken 
line by making the direction of X and a direction parallel to an optical axis into a Z direction based on the 
measurement value of a sensor which has a measure point are explained, drawing 13 (a) - (c) — a run of a 
substrate stage — a Z direction — a variation rate --**** — drawing and drawing 13 (d) - (f) explaining the 
concept of the leveling control in the case of being absent ~ a run of a substrate stage ~ a Z direction — a 
variation rate — ****-- it is drawing explaining the concept of the leveling control in the case of being. 
[0007] Front face SF 1 of the now and sensitization substrate 80 Suppose that it inclined as shown in 
drawing 13 (a). A sensitization substrate is positioned in a continuous-line location by migration of the 
substrate stage 85 at first, and it is the sensitization substrate front face SF 1. Point PI A height location is 
measured, point PI an X coordinate — XI it is — the height measurement value at this time — Zl it was ~ ** 
— it carries out. Then, by migration of a substrate stage, the sensitization substrate 80 is moved to the 
location of an imaginary line, as an arrow head shows, and it is the sensitization substrate front face SF 1 . 
Another point P2 A height location is measured, point P2 an X coordinate ~ X2 it is — a height 
measurement value — Z2 it is ~ ** — it carries out. 

[0008] At this time, an aligner is a point PI. A coordinate value (XI, Zl) and point P2 Front face SF 1 of a 
coordinate value (X2, Z2) to a sensitization substrate It is recognized as inclining, as shown in drawing 1 3 
(b). Therefore, the loaded substance table 81 which the leveling devices 82a and 82b of a substrate stage are 
operated, and is laying the sensitization substrate 80 as shown in drawing 13 (c) is made to incline, and it is 
the front face SF 1 of the sensitization substrate 80. Leveling control is performed so that it may become 
level. Thus, if the run of the substrate stage 85 does not have a variation rate in a Z direction, the 
conventional aligner can perform suitable leveling control based on a height measurement value. 
[0009] As the imaginary line which lenticulated to drawing 13 (d) shows on the other hand, when the run of 
the substrate stage 85 has a variation rate in the Z direction, the conventional aligner cannot perform suitable 
leveling control. Now, as shown in drawing 1 3 (d), the sensitization substrate 87 presupposes that it does not 
have dip in a field. The sensitization substrate 87 is positioned like a continuous line by migration of the 
substrate stage 85 at first, and it is the sensitization substrate front face SF 2. Point P3 A height location is 
measured, point P3 an X coordinate ~ X3 it is — the height measurement value at this time — Z3 it was — ** 
~ it carries out. Then, sensitization substrate 87 ** is moved by migration of a substrate stage to the location 
shown by the imaginary line as an arrow head shows, and it is the sensitization substrate front face SF 2. 
Another point P4 A height location is measured. At this time, since the run of the substrate stage 85 has the 
variation rate in the Z direction, the sensitization substrate 87 moves also to a Z direction, and it is a point 
P4. A height measurement value is Z4. Suppose that it became, the X coordinate of a point P4 ~ X4 it is . 
[0010] At this time, an aligner is a point P3. A coordinate value (X3, Z3) and point P4 Front face SF 2 of a 
coordinate value (X4, Z4) to a sensitization substrate In spite of being level in practice, it is recognized as 
inclining, as shown in drawing 13 (e). Therefore, the loaded substance table 81 which the leveling devices 
82a and 82b of the substrate stage 85 are operated, and is laying the sensitization substrate 87 is made to 
incline, and it is a point P3. Height location Z3 Point P4 Height location Z4 Control which is made equal is 
performed. Consequently, leveling control which was mistaken as shown in drawing 13 (d) is performed, 
and it is the front face SF 2 of the sensitization substrate 87. Since level, it will separate. Moreover, the 
conventional aligner was the shot of the sensitization substrate circumference, and when not performing 
focal location detection in an exposure location but exposing in the focal location of a contiguity shot, since 
focal location amendment was not carried out even if there is Z direction change by run of a substrate stage, 
it had the problem that the defect by focal location gap occurred. 

[001 1] This invention was made in view of the trouble of such a conventional technique, and aims at 
offering the aligner which can perform leveling control, without being influenced of the variation rate of the 
Z direction by run of a substrate stage. Moreover, this invention aims at offering the aligner which can 
perform exposure which does not have a focal gap to the shot of the sensitization substrate circumference. 
[0012] 

[Means for Solving the Problem] the Z direction according to a run of a substrate stage at this invention - a 
variation rate is measured beforehand and said object is attained by making equipment memorize, the Z 
direction by run of this substrate stage ~ the Z direction in the coordinate point of arbitration with XY flat 
surface where the main causes of a variation rate are the manufacture errors of a stage member, and this has 
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become a factor — the variation rate is fixed in the long run. Therefore, the paralleUsm of front flesh-side 
both sides measures and memorizes the Z direction displacement based on running of a substrate stage by 
two or more points of XY flat surface beforehand using the known standard substrate etc. the Z direction 
within XY flat surface of a substrate stage ~ since variation rates differ for every equipment, it is necessary 
to perform this measurement for every equipment and the Z direction of the substrate stage memorized to 
XY coordinate of the measure point from the height location of two or more measure points on the 
sensitization substrate actually measured while moving on the substrate stage — by deducting a variation 
rate, it asks for the true dip of a sensitization substrate front face, and leveling control is performed based on 
the dip. 

[0013] Namely, the projection optical system which projects the pattem with which this invention was 
formed in the mask on a sensitization substrate. The loaded substance table holding a sensitization substrate, 
and the stage for positioning which positions a loaded substance table along with a two-dimensional moving 
coordinate, A stage coordinate measurement means to detect the location of the loaded substance table 
within a two-dimensional moving coordinate, A height measurement means to detect the deflection of the 
direction of an optical axis of the projection optical system from the front face of a sensitization substrate to 
predetermined datum level in the measure point fixed to the two-dimensional moving coordinate, A leveling 
means to adjust the dip of the loaded substance table to the stage for positioning, In an aligner including an 
operation means to compute the controlled variable of a leveling means required in order to make the front 
face of a sensitization substrate in agreement with a datum plane, and the control means which controls a 
leveling means based on the result of an operation of an operation means It has a storage means to make the 
optical axial displacement of the loaded substance table produced in a measure point when the stage for 
positioning moves along with a two-dimensional moving coordinate correspond to the location of the loaded 
substance table measured by the stage coordinate measurement means, and to memorize it. It is 
characterized by an operation means computing the controlled variable of a leveling means based on the 
value which deducted the optical axial displacement of the loaded substance table memorized by the storage 
means from the measurement value by the height measurement means. 

[0014] Thus, by measuring beforehand the Z direction variation by run of the substrate stage itself, and 
making equipment memorize, in case two or more Z direction height is measured at a point in the field of a 
sensitization substrate, the measured value except the height variation resulting from a run of a substrate 
stage can be obtained. For this reason, leveling control of a highly precise sensitization substrate can be 
performed. Moreover, also in the shot field of the sensitization substrate circumference to which focal 
detection is not carried out, more exact dip amendment and focal alignment become possible by having a 
means to compute a focal location based on the amount of displacement of the direction of an optical axis of 
the loaded substance table memorized by the focal location to a contiguity shot, and the storage means. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is the schematic diagram of an example of the aligner by this invention. 
The illumination light IL for the exposure from the light source system 1 containing the light source, an 
optical integrator, etc., for example like an excimer laser or Hg lamp which inject DUV light illuminates the 
pattem of a mask 7 by uniform illuminance distribution through the 1 st relay lens 2, the mask blind 
(adjustable field diaphragm) 3, the 2nd relay lens 4, a mirror 5, and the main condenser lens 6. The 
arrangement side of the mask blind 3 is conjugation mostly with the pattern formation side of a mask 7, and 
the location and configuration of the lighting field 8 on a mask 7 are set up with the location and 
configuration of opening of the mask blind 3. The mask 7 is held on the mask stage 9. 
[0016] Projection exposure of the pattem image of a mask 7 is carried out by the projection optical system 
1 1 to the shot field 13 on the sensitization substrate 12 with which the photoresist was applied. Here, the Z- 
axis is taken to the optical axis of a projection optical system 1 1 at parallel, and a Y-axis is taken for the X- 
axis at right angles to the space of drawing 1 to parallel in a two-dimensional flat surface vertical to the 
optical axis at the space of drawing 1 . 

[0017] The sensitization substrate 12 is held on the loaded substance table 14 through a non-illustrated 
sensitization substrate holder. The loaded substance table 14 is laid through the actuators 16A-16C which 
can move to three Z directions freely on the stage for positioning freely movable within XY system of 
coordinates. The stage for positioning consists of Y stage 15Y and X stage 15X, and Y stage 15Y is laid so 
that it may be moved in the direction of Y for example, by the feed screw method onto X stage 15X. X stage 
15X is laid so that it may be moved in the direction of X for example, by the feed screw method onto the 
equipment base 17. By making parallel expand and contract three actuators 16A-16C, adjustment of the 
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location (focal location) of the Z direction of the loaded substance table 14 is performed, and adjustment of 
the surrounding tilt angle of the X-axis of the loaded substance table 14 and a Y-axis is performed by 
adjusting the amount of telescopic motion of three actuators 16A-16C according to an individual. 
[0018] Moreover, the monitor of the X coordinate of the sensitization substrate 12 is always carried out by 
migration mirror 22X for the X-axes fixed to the upper bed of the loaded substance table 14, and external 
laser interferometer 23X, and the X coordinate and Y coordinate which the monitor of the Y coordinate of 
the sensitization substrate 12 was always carried out by migration mirror 22 Y for Y-axes and external laser 
interferometer 23Y (refer to drawing 7 ), and were similarly detected by them are supplied to the main 
control system 20. The main control system 20 controls actuation of X stage 15X and Y stage 15Y and the 
loaded substance table 14 through the substrate stage drive system 24 based on the supplied coordinate. 
[0019] Here, it explains per example of a configuration of Actuators 16A-16C. Drawing 6 is the sectional 
view of actuator 16 A. The drive housing 40 is fixed on Y stage 15Y of drawing 1 , a feed screw 41 is 
contained fi-ee [ a revolution ] in the drive housing 40, the Rota encoder 43 for angle-of-rotation detection is 
connected to the left end of a feed screw 41 through coupling 42, and the rotary motor 45 is connected to the 
right end of a feed screw 41 through coupling 44. Moreover, a nut 39 is screwed in a feed screw 41, slant 
surface part 36 A toward which the upper bed inclined through the stanchion 38 in the nut 39 is fixed, and 
body-of-revolution 36B touches the upper bed of slant surface part 36A, Free [ a revolution in the loaded 
substance table 14 of drawing 1 ], body-of-revolution 36B is embedded so that it caimot move to a 
longitudinal direction. 

[0020] Moreover, slant surface part 36A is supported so that it can move in the direction parallel to a feed 
screw 41 along with the straight-line guide 37. An actuation control signal is supplied to the rotary motor 45 
from the substrate stage control system 24 of drawing 1 , and the rotary motor 45 rotates a feed screw 41 in 
response to a control signal. Thereby, a nut 39 moves in the direction of X along with a feed screw 41, and 
also moves slant surface part 36A along with a feed screw 41 . Therefore, body-of-revolution 36B in contact 
with the upper bed of slant surface part 36A is displaced in the vertical direction (Z direction) to the drive 
housing 40, rotating. Moreover, the amount of displacement to the vertical direction of body-of-revolution 
36B is detected by measuring angle of rotation of a feed screw 41 by the rotary encoder 43. It has the 
configuration same as other actuators 16B and 16C. 

[0021] In addition. Actuators 16A-16C may be constituted besides the method which uses a rotary motor 
like drawing 6 for example, using a laminating mold piezoelectric device (piezo-electric element) etc. Thus, 
when using the driver element linearly displaced as actuators 16A-16C, as an encoder for detecting the 
location of a Z direction, linear encoders, such as optical or an electrostatic-capacity type, can be used. 
[0022] Next, it explains per configuration of the focal location detection system (henceforth a "multipoint 
AF sensor") 25 of the multipoint for detecting the location (focal location) of the Z direction of the front 
face of the sensitization substrate 12. From the light source 26 of this multipoint AF sensor 25, a 
nonphotosensitivity detection light is irradiated to a photoresist. Detection light illuminates many slits in the 
light transmission slit plate 28 through a condenser lens 27, and the image of these sHts is aslant projected 
on nine measure points PI 1-P33 of the shot field 13 on the sensitization substrate 12 to the optical axis of a 
projection optical system 1 1 through an objective lens 29. If the front face of the sensitization substrate 12 is 
located in the best image formation side of a projection optical system 1 1 at this time, image formation of 
the image of the slit of the light transmission slit plate 28 will be carried out to the firont face of the 
sensitization substrate 12 with an objective lens 29, 

[0023] Drawing 2 shows arrangement of the measure point on the sensitization substrate 12, and in the shot 
field 13, a total of nine measure points PI 1-P33 of three line x3 train are set up so that it may be illustrated. 
Here, it asks for the average focal location in the shot field 13 fi-om the information on the focal location in 
nine measure points in the shot field 13. Return and the reflected light from those measure points are 
condensed by drawing 1 on the vibrating slit plate 31 through a condenser lens 30, and re-image formation 
of the slit image projected on the vibrating slit plate 31 at these measure points is carried out. The vibrating 
slit plate 31 is vibrating in the predetermined direction with the shaker 32 driven with the driving signal DS 
from the main control system 20. After photo electric translation of the light which passed many slits of the 
vibrating sUt plate 31 is carried out by many optoelectric transducers on a photodetector 33, respectively and 
signal processing of these photo-electric-translation signal is supplied and carried out to a signal-processing 
system 34, the main control section 20 is supplied. 

[0024] Drawing 3 is the schematic drawing of the light transmission slit plate 28 in drawing 1 . Slits 281 1- 
2833 are formed in the location corresponding to the measure points PI 1-P33 on the sensitization substrate 
of drawing 2 at the light transmission slit plate 28, respectively. Moreover, also on the vibrating slit plate 31 
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in drawing 1 , as shown in drawing 4 , slits 31 1 1-3133 are formed in the location corresponding to the 
measure points PI 1-P33 on the sensitization substrate of drawing 2 , respectively, and the vibrating slit plate 
31 is vibrating in the measurement direction which intersects perpendicularly with the longitudinal direction 
of each slit with a shaker 32. 

[0025] Drawing 5 is drawing showing the photodetector 33 and signal-processing system 34 in drawing 1 . 
It is reflected from the measure points PI 1 -PI 3 of drawing 2 by the optoelectric transducers 331 1-3313 of 
the 1st Une on a photodetector 33, respectively, and the hght which passed the slit to which it corresponds in 
the vibrating slit plate 31 carries out incidence to them. It is reflected in the optoelectric transducers 3321- 
3323 of the 2nd line and the 3rd line on a photodetector 33, and 3331-3333 from the measure points P21- 
P23 of drawing 2 , and P31-P33, respectively, and the light which passed the slit to which it corresponds in 
the vibrating slit plate 31 carries out incidence to them. The detecting signal from optoelectric transducers 
331 1-3333 is suppHed to synchronous detectors 471 1-4733 through ampUfier 461 1-4633. Synchronous 
detectors 471 1-4733 generate the focal signal which changes in proportion [ almost ] to the focal location of 
a corresponding measure point in the predetermined range by detecting synchronously the detecting signal 
inputted using the driving signal DS for shaker 32, respectively. Here, the calibration is performed so that 
the focal signal outputted from synchronous detectors 471 1-4733 may be set to 0, when the corresponding 
measure point has agreed in the image formation side (best focus side) of a projection optical system 11. 
[0026] The focal signal outputted from synchronous detectors 471 1-4733 is supplied to juxtaposition at a 
multiplexer 48, a multiplexer 48 supplies the focal signal chosen in an order from the focal signal supplied 
synchronizing with the switch signal from the microprocessor (MPU) 50 in the main control system 20 to 
the analog-to-digital (A/D) transducer 49, and the digital focal signal outputted from A/D converter 49 is 
stored in the memory 51 in the main control system 20 one by one. 

[0027] Drawing 7 shows the drive system of three actuators 16A-16C. In the main control system 20, the 
digital focal signal which shows the focal location in the measure points PI 1-P33 of drawing 2 , respectively 
is stored in each address 5111 -5 133 of memory 51 . The focal signal by which reading appearance was 
carried out from each addresses 51 1 1-5133 is supplied to juxtaposition at the focal location operation part 
52. In the focal location operation part 52, it asks for the focal location z of gaps of the shot field 13, i.e., the 
amount of the Z direction from the best focus side of a projection optical system 1 1 , by operations, such as a 
least square method operation, the arithmetic mean, and a weighting average, based on nine focal signals 
corresponding to nine measure points PI 1-P33. 

[0028] For example, the operation of the focal location z by the least square method is performed as follows. 
When setting respectively to delta Zl 1, delta Z12, delta Z33 the gap from the best focus which can be 
found from nine focal signals corresponding to nine measure points PI 1-P33, as the value of a degree type 
[several 1] serves as min, the focal location z is determined. 
[0029] 

[Equation 1] (Z-delta Zl 1) 2+(z-delta Z12) 2+ .... +(z-delta Z33) 2 - the focal location z called for in this 
way is supplied to the leveling operation part 56, when performing leveling control, and when exposing each 
shot, it is supplied to the amount setting-out section 57 of actuator actuation. 

[0030] The variation rate of the Z direction of the measure point by run of a substrate stage is beforehand 
measured by the memory 55 in the main control system 20, and is memorized as a function Fz (X, Y) of XY 
coordinate. Data Fz (X, Y) can be obtained by measuring the focal location of the standard substrate in a 
coordinate (X, Y) using the measure point P22 of the center of the multipoint AF system 25, while the 
parallelism for example, on the rear face of a table lays the standard substrate which has the flat front face 
which is known on the loaded substance table 14 of a substrate stage and carries out two-dimensional 
migration of the substrate stage in X and the direction of Y. 

[0031] Next, the approach of the leveUng control by this aligner and the focal control at the time of shot 
exposure is explained, first, drawing 8 and the flow chart which show the measure point for the leveling 
control on a sensitization substrate are shown — it uses drawing 9 and leveling control is explained. Two or 
more fields where it was beforehand set on the sensitization substrate 12 by driving X stage 15X and Y 
stage 15Y, For example, six fields SI, S2, S6 shown in drawing 8 It moves under the projection optical 
system 1 1 one by one. They are each fields SI, S2, S6 by the multipoint AF system 25. The amount zl, 
z2, .., z6 of gaps, i.e., the focal locations, from a representation location (XI, Yl), for example, the center 
position of each field, (X2, Y2), .., the best focus location in (X6, Y6) It asks (SI 1). These focal locations 
zl, z2, z6 It sets to the focal location operation part 52 of the main control system 20, and they are each 
fields SI, S2, .., S6. It asks by calculating the least square method of the above [several 1] etc. from nine 
measure points set up to the focal signal acquired. 
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[0032] The output of the focal location operation part 52 is supplied to the leveling operation part 56. The 
output of laser interferometers 23X and 23 Y is also simultaneously supplied to the leveling operation part 
56, and they are each measurement fields SI, S2, S6 on the sensitization substrate 12. The coordinate 
(XI, Yl) of a representation point, (X2, Y2), focal locations zl, z2, z6 of the data of (X6, Y6), and 
each measurement field Data are acquired, subsequently, the Z direction of the representation point of the 
measurement field which originates in a run of the substrate stage in each location like following [several 2] 
using the data memorized by memory 55 — the amount delta of gaps fi-om the best focus location in each 
measure point which amends a variation rate and originates only in the shape of [ of a sensitization 
substrate ] surface type - Zl and delta - Z2, deltaZ6 It asks (S12). 
[0033] 
[Equation 2] 

deltaZj=zj-Fz (Xj, Yj) (j= 1, 2, 6) 

in this way, the Z direction in two or more called-for locations (XI, Yl), (X2, Y2), (X6, Y6) - a 
variation rate - an amount delta - Zl and delta Z2, deltaZ6 By the leveling operation part 56, the 
approximation flat surface of the sensitization substrate 14 fiirther laid on the loaded substance table 14 by 
the least square method is searched for using data (SI 3). The data on the fi-ont face of approximation of the 
sensitization substrate 14 are supplied to the amount setting-out section 57 of actuator actuation. 
[0034] In the amount setting-out section 57 of actuator actuation, the amounts Zl, Z2, and Z3 of actuation of 
each actuators 16A, 16B, and 16C required in order to make the fi*ont face of a sensitization substrate 
parallel at a horizontal, i.e., the best focus side of a projection optical system 1 1, are calculated using the 
data on the fi-ont face of approximation of the sensitization substrate 14, and XY coordinate data of three 
actuators 16A, 16B, and 16C (S14). 

[0035] The amounts Zl, Z2, and Z3 of actuation of each actuators 16A, 16B, and 16C A command value is 
suppUed to a controller 60 and a controller 60 drives Actuators 16 A, 16B, and 16C through power 
amplification 61A, 61B, and 61C. Moreover, the detecting signal fi-om the rotary encoders 43A-43C (thing 
of the same configuration as the rotary encoder 43 of drawing 6 ) inside Actuators 16A, 16B, and 16C is fed 
back to the controller 60. This drives Actuators 16A, 16B, and 16C to accuracy to the height location where 
it was respectively ordered fi"om the amount installation section 57 of actuator actuation (SI 5). In this way, 
leveling control is ended and the fi-ont face of the sensitization substrate 12 is made parallel with ttie best 
focus side of a projection optical system. 

[0036] Next, the focusing control by the actuator at the time of the shot exposure on a sensitization substrate 
is explained using the flow chart of drawing 10 . When starting exposure actuation, the leveling control 
explained in the top is ended and the fi-ont face of the sensitization substrate 12 has become in parallel with 
the best focus side of a projection optical system 11. 

[0037] First, actuation control of the X stage 15X and Y stage 15Y is carried out through the substrate stage 
control system 24, and stepping of the shot field of the sensitization substrate 12 is carried out to the 
exposure visual field of a projection optical system 1 1 (S21). Subsequently, it asks for the focal location z of 
the shot field by the multipoint AF system 25 (S22). The focal location z of a shot field is called for by 
carrying out data processing of the focal signal acquired firom the measure points PI 1-P33 of nine points 
shown in drawing 2 as mentioned above by the focal location operation part 52. The signal of the focal 
location z calculated by the focal location operation part 52 is supplied to the amount setting-out section 57 
of actuator actuation instead of leveling operation part this time, and the amount of actuation of three 
actuators 16A, 16B, and 16C is calculated in the amount setting-out section 57 of actuator actuation (S23). 
[0038] At the time of leveling control, in order to make the fi-ont face of a sensitization substrate become in 
parallel with the best focus side of a projection optical system, the amount of telescopic motion of three 
actuators was controlled independently. However, in focal control, since it is what performs control which is 
made to go up and down the sensitization substrate with which the front face has already become in parallel 
with the best focus side, and makes a shot field in agreement with a best focus side, the amount of flexible 
actuation of three actuators is set up equally. 

[0039] The command value of the amount of actuation of each actuators 16A, 16B, and 16C is supplied to a 
controller 60, and a controller 60 drives only the amount of actuation which had Actuators 16A, 16B, and 
16C specified through power amplification 61 A, 6 IB, and 61C. At this time, a controller 60 controls the 
amount of actuation of each actuators 16 A, 16B, and 16C to accuracy using the detecting signal fed back 
firom the rotary encoders 43A-43C inside Actuators 16A, 16B, and 16C (S24). In this way, after focal 
control is completed, exposure of a mask pattem image to the shot field is performed (S25). If the exposure 
to all the shot fields on ttie sensitization substrate 12 is not completed (826), it retums to step 21 and step 
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migration of a sensitization substrate, focal control, and actuation of exposure are repeated. 
[0040] Next, the focal control in the shot field of the sensitization substrate circumference is explained using 
drawing 1 1 . As shown in drawing 1 1 , when the shot field is located around a sensitization substrate, the 
detection field of the multipoint AF sensor 25 may come out of a sensitization substrate. In this case, since 
focal detection using the multipoint AF sensor 25 was not able to be performed in that shot field, exposing 
also to that shot field conventionally with the application of the focal location detected in the contiguity shot 
field was performed. 

[0041] For example, when [ of the shot field Sm, Sm+l, Sm+2, and .... ] exposed in sequence, it is the shot 
field Sm. Shot field Sm+1 which continues although it is possible to expose by performing the usual focal 
control And shot field Sm+2 Since a part shifts from the front face of the sensitization substrate 12, suppose 
that focal detection by the multipoint AF system 25 cannot be performed. When such, it is shot field Sm+1 
conventionally. And shot field Sm+2 It received and pattem exposure was performed with the application of 
the focal location Z of the shot field Sm in front of that (Sm). the Z direction by run of a substrate stage — 
although a focal gap is not produced by this approach without a variation rate, either — a run of a substrate 
stage — a Z direction — generating of a variation rate will produce ******** ^j^^ ^ blooming using the focal 
location of a contiguity shot. 

[0042] So, generating of a blooming is prevented here by performing focal position control using the 
variation rate Fz (X, Y) of the Z direction by run of a substrate stage which is measured beforehand and 
memorized by memory 55. that is, it is shown in drawing 12 from Fz (X, Y) memorized by memory 55 ~ as 
~ shot field Sm the Z direction to a main coordinate — a variation rate — Fz(Sm) shot field Sm+1 the Z 
direction to a main coordinate — a variation rate Fz (Sm+1) and shot field Sm+2 the Z direction to a main 
coordinate — it asks for a variation rate Fz (Sm+2). and shot field Sm Shot field Sm+1 after exposing by 
performing focal control **** — shot field Sm the Z direction of the sensitization substrate by the substrate 
stage run shown in a focal location by the following [several 3] ~ only the part of a variation rate is exposed 
by compensating the effect by run of a substrate stage by driving simultaneously Actuators 16A, 16B, and 
16C. 
[0043] 

[Equation 3] Fz(Sm+l)-Fz(Sm) 

the following shot field Sm+2 if in charge of exposure — the same ~ shot field Sm+1 the Z direction of the 
sensitization substrate by the substrate stage run shown in a focal location by the following [several 4] — 
only the part of a variation rate drives simultaneously Actuators 16A, 16B, and 16C, and is exposed by 
compensating the effect by run of a substrate stage. 
[0044] 

[Equation 4] Fz(Sm+2)-Fz(Sm+l) 

thus, the Z direction by run of a substrate stage — by carrying out the parallel displacement of the 
sensitization substrate 12 in the direction which loses the effect of a variation rate, and exposing a 
circumference shot, when not performing focal location detection, as compared with the conventional 
approach, ** of highly precise focal alignment becomes possible. In addition, when a substrate stage is worn 
out by long-term activity etc., it can respond by updating the data with which the display flatness on the rear 
face of a table measures again the Z direction displacement of a substrate stage depended for running, and is 
remembered to be by memory 55 with the known criteria substrate. 
[0045] 

[Effect of the Invention] the Z direction of the sensitization substrate [ according to this invention ] by run of 
a substrate stage — since leveling control can be performed except for the effect of a variation rate, highly 
precise leveling control is attained and improvement in the yield of device manufacture can be aimed at. 
Moreover, since the amount of displacement of a Z direction can be predicted at the time of migration in the 
two-dimensional direction of a substrate stage, amendment of the Z direction of high-speed high degree of 
accuracy is attained. Furthermore, when exposing in the boundary region of a sensitization substrate etc. 
using the focal detection location of an adjoining shot field, focusing of high degree of accuracy becomes 
possible. 
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[Procedure amendment] 

[Filing Date] August 19, Heisei 15 (2003. 8.19) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The content of amendment] 

[Claim(s)] 

[Claim 1] 

The projection optical system which projects the pattern formed in the mask on a sensitization substrate. The 
loaded substance table holding said sensitization substrate, and the stage for positioning which positions said 
loaded substance table along with a two-dimensional moving coordinate, A stage coordinate measurement 
means to detect the location of said loaded substance table within said two-dimensional moving coordinate, 
A height measurement means to detect the deflection of the direction of an optical axis of said projection 
optical system firom the fi'ont face of said sensitization substrate to predetermined datum level in the 
measure point fixed to said two-dimensional moving coordinate, and a leveling means to adjust the dip of 
said loaded substance table to said stage for positioning, 

In an aligner including an operation means to compute the controlled variable of said leveling means 
required in order to make the front face of said sensitization substrate in agreement with said datum plane, 
and the control means which controls said leveling means based on the result of an operation of said 
operation means, 

It has a storage means to make an amount correspond to the location of said loaded substance table 
measured by said stage coordinate measurement means, and to memorize it. said direction of an optical axis 
of said loaded substance table produced in said measure point when said stage for positioning moves along 
with said two-dimensional moving coordinate ~ a variation rate — the direction of an optical axis of said 
loaded substance table on which said operation means is memorized by said storage means fi-om the 
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measurement value by said height measurement means — a variation rate — the aligner characterized by 
computing the controlled variable of said leveling means based on the value which deducted the amount. 
[Claim 2] 

The aligner according to claim 1 characterized by Having a means to compute a focal location based on the 
amount of displacement of the direction of an optical axis of said loaded substance table memorized by the 
focal location to a contiguity shot, and said storage means. 
[Claim 3] 

In an aligner including the projection optical system which projects the pattern formed in the mask on a 
sensitization substrate, the loaded substance table holding said sensitization substrate, the stage for 
positioning which positions said loaded substance table along with a two-dimensional moving coordinate, 
and a stage coordinate measurement means to detect the location of said loaded substance table within said 
two-dimensional moving coordinate. 

The aligner characterized by having a storage means to make the amount of displacement in the direction of 
an optical axis of said projection optical system of said loaded substance table produced in said measure 
point when said stage for positioning moves along with said two-dimensional moving coordinate correspond 
to the location of said loaded substance table measured by said stage coordinate measurement means, and to 
memorize it. 
[Claim 4] 

The focal location detection system which detects the positional information in said direction of an optical 

axis of said sensitization substrate, 

The aligner according to claim 3 characterized by having further the control means which amends the 
positional information detected by said focal detection system based on the amount of displacement 
memorized by said storage means. 
[Claim 5] 

Said focal detection system is an aligner according to claim 4 characterized by having the illuminating 
system which irradiates detection light at two or more measure points on said sensitization substrate, and the 
detection system which detects the reflected light in said each measure point. 
[Claim 6] 

The aligner according to claim 3 characterized by having further the adjustment device which adjusts the 
location in said direction of an optical axis of said sensitization substrate corresponding to the location of 
said loaded substance table measured by said stage coordinate measurement means based on the amount of 
displacement memorized by said storage means in case exposure processing of said sensitization substrate is 
carried out. 
[Claim 7] 

the projection optical system which projects the pattern formed in the mask on a sensitization substrate, the 
base, and said sensitization substrate ~ laying ~ said base top — two-dimensional — an aligner including a 
movable substrate stage ~ setting 

The aligner characterized by having a compensation means to move said substrate in said direction of an 

optical axis by the amount of fluctuation in the direction of an optical axis of said projection optical system 

of said sensitization substrate by the run on said base of said substrate stage, and to compensate the effect by 

run of said substrate stage. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0013 

[Method of Amendment] Modification 

[The content of amendment] 

[0013] 

Namely, the projection optical system which projects the pattern with which the 1st aligner in this invention 
was formed in the mask (7) on a sensitization substrate (12) (1 1), The loaded substance table (14) holding a 
sensitization substrate, and the stage for positioning which positions a loaded substance table along with a 
two-dimensional moving coordinate (15X, 15Y), A stage coordinate measurement means to detect the 
location of the loaded substance table within a two-dimensional moving coordinate (23X, 23Y), A height 
measurement means to detect the deflection of the direction of an optical axis of the projection optical 
system from the front face of a sensitization substrate to predetermined datum level in the measure point 
fixed to the two-dimensional moving coordinate (25), A leveling means to adjust the dip of the loaded 
substance table to the stage for positioning (16A, 16B, 16C), In an aligner including an operation means (20) 
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to compute the controlled variable of a leveling means required in order to make the front face of a 
sensitization substrate in agreement with a datum plane, and the control means (60) which controls a 
leveling means based on the result of an operation of an operation means It has a storage means (55) to 
make an amount correspond to the location of the loaded substance table measured by the stage coordinate 
measurement means, and to memorize it. the direction of an optical axis of the loaded substance table 
produced in a measure point when the stage for positioning moves along with a two-dimensional moving 
coordinate — a variation rate — It is characterized by an operation means computing the controlled variable 
of a leveling means based on the value which deducted the optical axial displacement of the loaded 
substance table memorized by the storage means from the measurement value by the height measurement 
means. 

[Procedure amendment 3] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[The content of amendment] 

[0014] 

Thus, by measuring beforehand the Z direction variation by run of the substrate stage itself, and making 
equipment memorize, in case two or more Z direction hei^t is measured at a point in the field of a 
sensitization substrate, the measured value except the height variation resulting from a run of a substrate 
stage can be obtained. For this reason, leveling control of a highly precise sensitization substrate can be 
performed. Moreover, also in the shot field of the sensitization substrate circumference to which focal 
detection is not carried out, more exact dip amendment and focal alignment become possible by having a 
means to compute a focal location based on the amount of displacement of the direction of an optical axis of 
the loaded substance table memorized by the focal location to a contiguity shot, and the storage means. 
Moreover, the projection optical system which projects the pattern with which the 2nd aligner in this 
invention was formed in the mask (7) on a sensitization substrate (12) (1 1), The loaded substance table (14) 
holding a sensitization substrate, and the stage for positioning which positions a loaded substance table 
along with a two-dimensional moving coordinate (15X, 15Y), In an aligner including a stage coordinate 
measurement means (23X, 23 Y) to detect the location of the loaded substance table within a two- 
dimensional moving coordinate The amount of displacement in the direction of an optical axis of the 
projection optical system of the loaded substance table produced in a measure point when the stage for 
positioning moves along with a two-dimensional moving coordinate with a stage coordinate measurement 
means It is characterized by having a storage means (55) to make correspond to the location of the loaded 
substance table measured, and to memorize. By this, since the amoxmt of displacement of the direction of an 
optical axis can be predicted at the time of migration in the two-dimensional direction of a sensitization 
substrate, amendment of the direction of an optical axis of high-speed high degree of accuracy is attained. 
In addition, it is desirable to have fiirther the control means (20) which amends the positional information 
detected by the focal detection system based on the amount of displacement remembered to be the focal 
location detection system (25) which detects the positional information in said direction of an optical axis of 
a sensitization substrate by the storage means. Moreover, as for a focal detection system, it is desirable to 
have the illuminating system (26-29) which irradiates detection light at two or more measure points on a 
sensitization substrate, and the detection system (30-33) which detects the reflected light in each measure 
point. Moreover, in case exposure processing of the sensitization substrate is carried out, it is desirable to 
have further the adjustment device (20, 60, 16 A, 16B, 16C) which adjusts the location in the direction of an 
optical axis of a sensitization substrate corresponding to the location of the loaded substance table measured 
by the stage coordinate measurement means based on the amount of displacement memorized by the storage 
means. 

Furthermore, it sets to the 3rd aligner in this invention. The projection optical system which projects the 
pattern formed in the mask (7) on a sensitization substrate (12) (1 1), **-SU (17) and a sensitization substrate 
~ laying — a base top — two-dimensional — a movable substrate stage (14 — 15 X) Are an aligner containing 
15Y and a substrate is moved in the direction of an optical axis by the amount of fluctuation in the direction 
of an optical axis of the projection optical system of the sensitization substrate by the run on the base of a 
substrate stage. It is characterized by having a compensation means (20, 60, 16A, 16B, 16C) to compensate 
the effect by run of a substrate stage. By this, since the amount of displacement of the direction of an optical 
axis can be predicted at the time of migration in the two-dimensional direction of a substrate stage, 
amendment of the direction of an optical axis of high-speed high degree of accuracy is attained. 
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[Procedure amendment] 

[Filing Date] December 3, Heisei 16 (2004. 12.3) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The content of amendment] 

[Claim(s)] 

[Claim 1] 

The projection optical system which projects the pattem formed in the mask on a sensitization substrate, The 
loaded substance table holding said sensitization substrate, and the stage for positioning which positions said 
loaded substance table along with a two-dimensional moving coordinate, A stage coordinate measurement 
means to detect the location of said loaded substance table within said two-dimensional moving coordinate, 
A height measurement means to detect the deflection of the direction of an optical axis of said projection 
optical system fi-om the fi-ont face of said sensitization substrate to predetermined datum level in the 
measure point fixed to said two-dimensional moving coordinate, and a leveling means to adjust the dip of 
said loaded substance table to said stage for positioning, 

In an aligner including an operation means to compute ttie controlled variable of said leveling means 
required in order to make the front face of said sensitization substrate in agreement with said datum plane, 
and the control means which controls said leveling means based on the result of an operation of said 
operation means, 

It has a storage means to make an amount correspond to the location of said loaded substance table 
measured by said stage coordinate measurement means, and to memorize it. said direction of an optical axis 
of said loaded substance table produced in said measure point when said stage for positioning moves along 
with said two-dimensional moving coordinate — a variation rate — the direction of an optical axis of said 
loaded substance table on which said operation means is memorized by said storage means fi-om the 
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measurement value by said height measurement means — a variation rate — the aUgner characterized by 
computing the controlled variable of said leveling means based on the value v^hich deducted the amount. 
[Claim 2] 

The aligner according to claim 1 characterized by having a means to compute a focal location based on the 
amount of displacement of the direction of an optical axis of said loaded substance table memorized by the 
focal location to a contiguity shot, and said storage means. 
[Claim 3] 

In an aligner including the projection optical system which projects the pattem formed in the mask on a 
sensitization substrate, the loaded substance table holding said sensitization substrate, the stage for 
positioning which positions said loaded substance table along with a two-dimensional moving coordinate, 
and a stage coordinate measurement means to detect the location of said loaded substance table within said 
two-dimensional moving coordinate, 

The aligner characterized by having a storage means to make the amount of displacement in the direction of 
an optical axis of said projection optical system of said loaded substance table produced in said measure 
point when said stage for positioning moves along with said two-dimensional moving coordinate correspond 
to the location of said loaded substance table measured by said stage coordinate measurement means, and to 
memorize it. 
[Claim 4] 

The focal location detection system which detects the positional information in said direction of an optical 

axis of said sensitization substrate, 

The aligner according to claim 3 characterized by having further the control means which iamends the 
positional information detected by said focal detection system based on the amount of displacement 
memorized by said storage means. 
[Claim 5] 

Said focal detection system is an aligner according to claim 4 characterized by having the illuminating 
system which irradiates detection light at two or more measure points on said sensitization substrate, and the 
detection system which detects the reflected light in said each meeisxjre point. 
[Claim 6] 

The aligner according to claim 3 characterized by having further the adjustment device which adjusts the 
location in said direction of an optical axis of said sensitization substrate corresponding to the location of 
said loaded substance table measured by said stage coordinate measurement means based on the amount of 
displacement memorized by said storage means in case exposure processing of said sensitization substrate is 
carried out. 
[Claim 7] 

the projection optical system which projects the pattem formed in the mask on a sensitization substrate, the 
base, and said sensitization substrate ~ laying ~ said base top ~ two-dimensional - an aligner including a 
movable substrate stage ~ setting 

The aligner characterized by having a compensation means to move said substrate in said direction of an 
optical axis by the amount of fluctuation in the direction of an optical axis of said projection optical system 
of said sensitization substrate by the run on said base of said substrate stage, and to compensate the effect by 
run of said substrate stage. 
[Claim 8] 

In an aligner including the projection optical system which projects the pattem formed in the mask on a 
sensitization substrate, the base, and the substrate stage where it moves on said base in order to move said 
sensitization substrate within two-dimensional system of coordinates, 

A storage means to memorize the variation rate of said substrate stage of a direction vertical to said two- 
dimensional coordinate plane resulting from a run of said substrate stage on said base, 
The control means which controls the surface location of said sensitization substrate based on the variation 
rate memorized by said storage means when moving said sensitization substrate within said two- 
dimensional system of coordinates. 
The aligner characterized by preparation ******. 
[Claim 9] 

Said storage means is an aligner according to claim 8 which is made to correspond with the coordinate in 
said two-dimensional system of coordinates, and memorizes said variation rate. 
[Claim 10] 

The variation rate of said substrate stage of a direction vertical to said two-dimensional coordinate plane 
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resulting from a run of said substrate stage is an aligner according to claim 8 or 9 measured while carrying 
out two-dimensional migration of said substrate stage on said base. 
[Claim 11] 

It has the focal location detection system which detects the location of the front face of said sensitization 
substrate about a direction vertical to said two-dimensional coordinate plane at two or more detecting points, 

Said control means is the aHgner of the variation rate memorized by said storage means and claim 8-10 

which controls the surface location of said sensitization substrate based on the detection result of said focal 

location detection system given in any 1 term. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[The content of amendment] 

[0014] 

Thus, by measuring beforehand the Z direction variation by run of the substrate stage itself, and making 
equipment memorize, in case two or more Z direction height is measured at a point in the field of a 
sensitization substrate, the measured value except the height variation resulting from a run of a substrate 
stage can be obtained. For this reason, leveling control of a highly precise sensitization substrate can be 
performed. Moreover, also in the shot field of the sensitization substrate circumference to which focal 
detection is not carried out, more exact dip amendment and focal alignment become possible by having a 
means to compute a focal location based on the amount of displacement of the direction of an optical axis of 
the loaded substance table memorized by the focal location to a contiguity shot, and the storage meems. 
Moreover, the projection optical system which projects the pattern with which the 2nd aligner in this 
invention was formed in the mask (7) on a sensitization substrate (12) (1 1), The loaded substance table (14) 
holding a sensitization substrate, and the stage for positioning which positions a loaded substance table 
along with a two-dimensional moving coordinate (15X, 15Y), In an aligner including a stage coordinate 
measurement means (23X, 23 Y) to detect the location of the loaded substance table within a two- 
dimensional moving coordinate The amount of displacement in the direction of an optical axis of the 
projection optical system of the loaded substance table produced in a measure point when the stage for 
positioning moves along with a two-dimensional moving coordinate with a stage coordinate measurement 
means It is characterized by having a storage means (55) to make correspond to the location of the loaded 
substance table measured, and to memorize. By this, since the amount of displacement of the direction of an 
optical axis can be predicted at the time of migration in the two-dimensional direction of a sensitization 
substrate, amendment of the direction of an optical axis of high-speed high degree of accuracy is attained. 
In addition, it is desirable to have further the control means (20) which amends the positional information 
detected by the focal detection system based on the amount of displacement remembered to be the focal 
location detection system (25) which detects the positional information in said direction of an optical axis of 
a sensitization substrate by the storage means. Moreover, as for a focal detection system, it is desirable to 
have the illuminating system (26-29) which irradiates detection light at two or more measure points on a 
sensitization substrate, and the detection system (30-33) which detects the reflected light in each measure 
point. Moreover, in case exposure processing of the sensitization substrate is carried out, it is desirable to 
have further the adjustment device (20, 60, 16A, 16B, 16C) which adjusts the location in the direction of an 
optical axis of a sensitization substrate corresponding to the location of the loaded substance table measured 
by the stage coordinate measurement means based on the amount of displacement memorized by the storage 
means. 

Furthermore, it sets to the 3rd aligner in this invention. The projection optical system which projects the 
pattern formed in the mask (7) on a sensitization substrate (12) (1 1), **-SU (17) and a sensitization substrate 
— laying ~ a base top — two-dimensional — a movable substrate stage (14 — 15 X) Are an aligner containing 
1 5 Y and a substrate is moved in the direction of an optical axis by the amount of fluctuation in the direction 
of an optical axis of the projection optical system of the sensitization substrate by the run on the base of a 
substrate stage. It is characterized by having a compensation means (20, 60, 16 A, 16B, 16C) to compensate 
the effect by run of a substrate stage. By this, since the amount of displacement of the direction of an optical 
axis can be predicted at the time of migration in the two-dimensional direction of a substrate stage, 
amendment of the direction of an optical axis of high-speed high degree of accuracy is attained. 
Furthermore, it sets to the 4th aligner in this invention. The projection optical system which projects the 
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pattern formed in the mask (7) on a sensitization substrate (12) (1.1), **-SU (17) and the substrate stage 
where it moves on the base (17) in order to move a sensitization substrate (12) within two-dimensional 
system of coordinates (XY system of coordinates) (15 X) It is an aligner containing 15Y and is a substrate 
stage (15 X) on the base (17). A storage means to memorize the variation rate of the substrate stage (15X, 
1 5 Y) of a direction (Z direction) vertical to a two-dimensional coordinate (XY coordinate) flat surface 
resulting from a run of 15Y (55), When moving a sensitization substrate (12) within two-dimensional 
system of coordinates (XY system of coordinates), it is characterized by having the control means (20) 
which controls the surface location of a sensitization substrate (12) based on the variation rate memorized by 
the storage means (55). 



[Translation done.] 
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(z-A Z33 ) ' 

C ^ t T«i6 6 n/c^^{uH z a. U y ^'M^^tf 
^ i: t icii l^^ U y 5 6 {c#t*&$ n, ^v' 3 -y 

[0 0 3 0] ±um^2 o[H<D?^^v 5 5iai. aisx 

n. xYffi^<DMS(F. (X. Y) i: LTiBti* nri^ 

5o x-^Fz (X, Y) (i. m^imMm(o^h&ti^ 
&^x&^^iBrj:mm^^t^mmmu^mw.x7—i^ 
(om'^T—yjii 4±immL. aigxx-v>;&x, y 

:^lSlfC2:^^7t5^ilL**^P.^jSA Fl^2 SOif^tDH-SiJ 

^P22 ^fflv^Tffi^ (X, Y) ic:^if^mmmu(omi^ 
[0 0 3 1 ] ^>;{c. iKD^^mic^^u^^) y^mm 

RXS'yBy hS)t^<D7;t-:^X$iJSIl©7^ffi(cov>T^ 

^s^^-ria8^ia'7D-f-^-h^^-ria9fflv^T. u 
'syy^ysijSiifcov^TiKwrSo xxx-i>"i sx&t; 

YXr-'>'l 5 Y^|gi)-r§i:i:fcj;i9. myt&W.l 2 
±©^i6S46e.nfctti&CDMft!Cs 8 fc;^-r 6® 

T73fc^®)t. ^;ilA F^2 5(c<}:t)^MJicS., S2. 

(X.. Y.) . (Xz, Yh) . (Xe. Y.) tCti 

lt5-^Xh7>i--*Xfil[B/)^e)©-fn«. -r**?-^^,;;^ 



(6) 

9 

HlMz,, Z2, 26 ^^ib^ (S 1 1) o <:^<0Mi 

to 0 3 2] ^jiSf4H?S»g|55 2<r)^ti\t. U'^U ^^i'" 
TfcD. 2±(7)§|taiM«?S,. S2. 10 

Se <^m.mm. (x,, y.) . (Xj, ve) , •• 
••. (Xe, Ys) <DT-^^^f^}lIlMi^©«J^tte 

zi. Z2. 26 (Dr'—^i^m^t^o '-X^^'^'s ^ 

amt^tbcDttimsz,, szi, sz^ ^im^ 

(S 1 2) 0 

[0 0 3 3] 20 

<JZj = zj-Fz (Xj. Y,) (1 = 1. 2. -. 

6) 

C^LT^aiSnfc^iJCDfuK (X,, Y,) . (Xz. 

Y^) . (Xe, \zm^z-nn%'SLm 

(S I 3) o 4<DjeiK^®Of'-i5fa7^f- 
[0 0 3 4] 7^g=-iX-^|gf,a^^g|5 5 % 
^16A. 16B. 1 6 COXY;^^^— ^^ffl'''"^- 

-^16A, 16B. 1 6Cc7)Jii&«Z.. Zz, Za* 

j^»s-r§ (s 1 4) o 

[0 0 3 5] ^7^75^aX-^l 6 A, 16B. 16C 
(DmWjmz,, Zi, Z3 ©*i^ii{ir3:/hn— 5 6 0{j: 

3>hD-56 ott, /^v— r ^^■T'e 1 A, 4o 

6 1 B. 6 1 C^/>LT7:>^aX— ^ 1 6 A. 16 
B. 16C^|gg|-r§, $/c, /^'^jlJI— 1 6 A. 
16B, 1 6 C(DF«9g|5©P-^nj— i5^4 3 A~ 
43C (06©D-:5nj-xy3_^-4 3 
to) *^6cD^^tiifi^*\-3>ho-^ 6 Ofi:>'f — 

•yi'^rnri/^So cintj;!?, i?? i 6 a. 

16B, 16Ca, ^^Ti^^^aX-^igiftS^HaPS 

7*^e.jg^?n/c;i$faH^-eiE6i(cigU!j«ns (s i 

5) o ^o\^XV^^)y^M&\Xmi\^. \ 2 
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So 

[0 0 3 6] ^^(c. 01 0O7D-^-v-h;S:ffli/^r. 

ISl 2(Dgffi(iS^^^l^l \<r)^7.Vyt~-fi7M\n 

[00 3 7] S-r. S«Xr-v'*J®I?^2 4^^tTX 
T.f-'J 1 5 XRt>*YXf— 1 5 ^^%%M^hX% 

ami 1 2 (Di/a 7 vm^m^'m-'^ \ \ nmffm 

KT.'r-jMyf^^^ (S2 1) o ^§.kY% 
2 SfCiO^CDiXH-y hMft?<0«;^{itBz^*462) (S 

2 2) o 'y^vvm.<jy%.mm.z\i. Ill2^c^^b/c9 

m.Wm% 5 2 T-BulOi: b ti8w«aa-r5 ^tc J; 

») «a6 e>n5o %.mmm-% s 2 -cigg^nfc^ij^iu 

aX-^8Kij«B9:^a5 5 7fi:m*n, T^^aX-^ 
iKia^^gPS 7»Cfc-V^T3ffl<7)7^f-aX-^ 1 6 
A. 16B. 1 6 CC0ig®J«*^**?)n5 (S2 3)o 

[0 0 3 8] u^'jy^"SiJii<o«ti®,)ta«togffi;&S 

fcfetc 3 ffl07 f- a X- ^ cD#lia5:?4iZ: LT$iJ2l L 
/-Co L*^L. 7:j--:^XSiJlStl5V^T«> SEA^KtC'^ 
;^ h7*-*Xffifc¥tTK*oTV^5!S)ieS«^±T$ 
HiTv'a >y h^^^&^X h7=l--:^Xffii:-g5S-<i5$i] 
ffll^fT9fe<Ot:-fe?>fc46. 3*©7^^aX-^(?)#^ 

[0 0 3 9] ^}7i'f-aX-^' 1 6A. 16B, 16C 

<^|gt!l«Oli^fil{i::3yM='-5 6 0t«*&$n. n> 
hD— 5 6 0{±. >'^7-7y7'6 1 A. 6 1 B. 6 1C 
^:fl'LT7^^aX-^f 1 6 A. 16B. 16C*ig^ 

■^tiftMrnmi^mmt-^o c^tt^^^ha-^eo 

fi. 7^f-aX-^ 1 6 A, 16B. 1 6 CCO^gpcOD 
-^•J— xyn-^f4 3 A~4 3 C*^e>7W-hV'^'y'J' 
$nTV^5i^mfi^^fflV^T§7^'^aX-^ 1 6 A. 
1 6 B. 1 6 CO|g»J«^IE5ttC$iJiI-r?> (S 2 4) c 

mmcMt^-^:^^f^^-y^omm^7t^n^ (S2 

5) o g^T^S^K 1 2±CD^T(D>'3 -y h^ftlctcWr^S 
)t*^i^7bTV^*ttn{f (S2 6) , TsT'vfZ ucm 

[0 0 4 0] i^fC, 0 1 1 ^fflV>T. m^mWilKD'y 

3 7 b^ft?(cfcnt57^-;^X{tfiJS?fi:ov^TffiJB^-r§o 

0 1 1 iz7ntJi^r>ici^a y h^mm^mmmmicii 

HLTV^i)i:t. ^^SA F-ty9-2 5<D^tti^W€)t 
i/3 y h^J^T^^A F-ty9-2 5?:fflV^f;:7:t-*X 



11 

loo 4 11 m^l,i. 'yayh^^S., S... , 

mi^\mz (s. ) ^jifflLT/^^jf-ysT^^tToTi/^ 
v<omm^^m\i^xnmio fc^^st^tt^^crbs 

[00 4 2] ^cx\ eiCTii. i^i6lt?fliJ?nT^tiJ 
mmtLV^ (X. Y) ^flJfflbTj«^fiMMffll^*5i: 

u 5 5{cieM$nTi/^§Fz (X. Y) *^?). lai 2fc 

F z ( S . ) , i> 3 >y h Mtt? S 1.1 <D^>hmU\t.ti 

^LT. iya-jvmm. xy^-:^xmm^n^xm 
6A, 16B. 1 6c^mmicmW]-t^!itx\ muT. so 

[00 4 3] 

i^Zli Fz (S.., ) -Fz (S.) 
3 >y h^JlIc S 0«j^fitSfC'^<D CiS 4 ] XiTstn 

0 tc J: 5 jg)t»K<o z ysi^^&mn 

ttZ^f-aX-^Jf 1 6 A. 16B. 1 6 C ^IWI^tCffii) 
•90 

[0 0 4 4] 40 
[|5(4] Fz (S..2 ) -Fz (S.., ) 
C<D^ol,c. S«7.r-i/'(D^DfcJ:SZ7a[S]^f4«^ 

s^jft < t:^f^icmytmm 1 2 ^mmmLxmmi^ a 
fcfci/^T 'mmmictiMi^xMmmrjimMim-^ 

z:^[fi]Mi^itsiJL. 5 5 (cieii^nTi/^Sr- 
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[004 5] 

-et^o Sfc. ««XT-i/*co2i^7c:^i6i'\<^^iimc 
z:^iRi(D^fi«^^iijTt5(DT\ iS;)iiiiffijStoz:^i6) 

x\ mmt^>^a'yhmm(ommmim^m^^x^yt 
t^m^ic:$s\.^x'i,Mmm(Dmi^-^t^-^mmtrj:^o 

[01] ^^mK^^m^ms(D-m(Dimmo 

[02] ^^AF^fC<fc5^)te»«±<Dtti|iJjSOiaH^ 

[03] )^)tXU-y h«OilS0o 
[04] jSijXy>y h1SOP!S0o 

[05] )te«i^ttig§Rmi^saai^^*-r0o 

[06] ZiJ'f-aX-^cDirfflHo 

[07] 3ffl<D7^^aX-^J©SgillS%^N-r0o 

[08] ]y-^vymmm(omi^^^^tmo 
[09] u^y y^'''Sfj®o7o-^+-ho 

[0 1 0] ^^mm±(Oiya <y hE^tl^^OT^^aX- 

^ {c J; ?> 7 :t - ;^ > ^^$|]|S© 7 n - ^ - h o 
[011] m^&Ummoi/a >y h«l^tc*3tt;g,7:^— 

* T.mmc'D'.^xmmt § Ho 

[0 1 2] §v^3 -y h WcS«Xr-i^"^»)Lfci; 
t> S;KX7"->^©^0lci2ia-r5Z;^|pi^{u©iliB^ 
0 

[013] u^oiy^vymmoymm^mmt^mx 

feDs (a) ~ (c) im^X7—i^(Dmifz:^mc 

■rs0. (d) ~ (f) \.twsi.7.7—iP<Dmmii\p^ 
[?9^oiiBJ] 

\ 3 - VX^7"v-l'>K. 7 -VX^. 11 

12-^7^S«. IS-i/s-yhm 
1 4- -itl^x-y/K 1 5X-XXr-'>\ 15Y-Y 
7.y—'J. 16 A. 16B. 1 6 C -T^^aX-^, 

17 -gH^-x. 2o -^m'm%. 2 4-as7.r- 

v^"|gijl^. 2 5-^;^A F-try+)-. 2 S-j^t^XU -y 

3 l" Si)X'j7 hfe 3 2-Antggg. 3 3 -)t« 
l^ttlfg^ 3A -m^Vm%. 3 6 A-fJffigP, 3 6 8 " 
HIK^*, 3 7 -lii^;9Vh\ 3 8 -3^tt. 3 9 -^7 

Ao -mmwmf^^'Jy'^\ 4i -iMt>fec. 4 

2. 4 4-*<y7'yy'^. 4 3 "P-^Uxy3~^, 

4 5-p-^f y^-^^ 55- 

:^^V. 5 6 -U^VyifmM^. 5 7-"7^'^aX- 

^mmmmmsi^. oo -nyho-^, 8o-,®)ta 

IS, 8 1 "^tl-f-r^K 8 2 a, 8 2b - U'^y>y 
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CW*« 1 3 

t ^mmy-~'f }\^ h . 2:!K7tW'mmm^KYa-DXmmmm7---f,i:^\tLm.'(k>sb-t^\tLm.m 
ibm7.7--'j m%^2:-X7t^mm^^nx'<Dmmm'm7-~y )v<o^m^tk^r ^T.^- 
m t . 

^mii^^v--y^i'<Diimic^jf^-^xmm.-r^mm.^^^m^. m nimw ^ m a m mzm 

5 St SiJ ¥ IS { c cfe ^ It SHi 6 M IB IB « ^ IS IB tt ^ n T V ^ W IB « 1^ X - :/ ;l/ <D M 77 iRl 

[ w * « 2 ] 

mmi^ 3 y h lent ^mi^&.m tmmt^m.^f^icmm.-iE nx\.^ ^ttimm^7--y fi'(o^m 
y][^<D^iiLmtics-:5\,^xm^j^isim^mtii-r ^^m%m^^ c t^mmt-r ?>m^^iti 

t ^ m.m f- - f ;i t . 2:k7tmmmm^^crt^^xmtEmm'r-•:ffl^iiLm'^^l!b■r^iiLm'^^ 

46fflXx-2>'i:. HuffB2^^7C^Kffi^l^rtT-«MIB«c'K!ix-r;l/cD{fi«^1^t±Jt-?.X-r- 
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^ mi^mm y- - omtium^m^<D ytmi] f^ic is if ^ ^iiim^ miBT. ~ mi^mm 

[ W 5t< W 4 ] 

[ m 5t? 5 ] 
im^m 6 ] 

- i^' « ^ It M ^ © fc .i; ^ T 1+ PJ ^ 4a § M 12 « 7^ - :^ o to « tc *f j^; L T M 12 ® ^ a « 

12 « CO S 7t ^ « o 

i^mmm 2 ] 

imjEMmms^i 00 1 3 

[0013] 

•r * ^ -5 * ¥^m icisi,f :i,mi(Dnytmm ii . v x ( 7 ) j^^^nfc/^^-^^^T^s 
^ (1 2) ±{ceK-r a (i 1) t . ^^mm^ui^-r ?>mm7'~y fi^_LL-L 

l_t. 2i>;7c^«)^«5SJc?'cJ^T«tix-:^;i'^teK^fe-r§{a«i5^tofflx-r->>" ( i 5 
X . 1 5 Y ) h . 2i^7c^Wjiffi^?Srt-eo«t;f--:/;i'0'f4«%1^W-r^X7"->>'ffi1Sit 

aiJ¥i^ ( 2 3 X . 2 3 Y ) 2 :k7t^mm&^icj[i Lx m^-^ rircmm}^icis\,^xmyt 

( 2 5 ) ^ , {iH}3^i6fflX7^-i>"tcM-r^i(!t%x-y;KDMf4^aB«^S^^U 
(16A. 16B, 16C) t . ^7ta«<D^®%»*B tc— g^$^ir?./c: 46 {C'i:>S^U"^ 

ij >'y^|8;g:^Jffll-r ;5^l^#|g (6 0) j:^#C?@^S«tCfe'V>T. ffi«}5«i46fflX7^-v' 

A'«2:^^7t^tt]^#.lS{c?l^t3T:^l!jt-^t^stiiy;^T^i;^«cti7^-:7';i/(D7^ 

[ ^ i! ffi IE 3 ] 

[ffllEW^^B^] 00 1 4 
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[001 4 ] 

(1 2) h{cjs^-r.5j5i$^^^ (1 1) mytmw.^^mT ^m^y'-y (i 4) 

#15(2 3 X. 2 3Y)ii. ^#t?g7^%gt;:fei/^T. iiLm^^m 7.7- - i^t'i 2 ^kft^mm 
m^. ¥^ -o r f^mr t ^ m }^ V '± c ^ m<m f- - y <D i^B ^ <D ytmy; \^ <tc is i>f ^ 

•r^iBi&^a (5 5) :^mpi^ct^mmtir:^^(Dx&^. c(dc tic ^ >? . ^ytmm 
(D 2 :k^:&\ti^(Dj^W]mic^m-:^m<Dm^m^'^mx^ ^(Dx. ^mMm&<D^myj[^(D 

j&fe. m9tmw.(DmiE¥^.m:fj\^ic:isif?>iimmm^^m-r^m)^iiLm^m^ (2 5) t. 
gBit ¥ @ IBM g n fc ^ « tc a o' v> T . :^ ^ a ^ T -^^ m g n B 'tft ^ a IE -r ^ $1] 
m^m. (2 0) ^^gp,^c^-r^cj:^^»^Li/^o ^fc. :^j;^^^m^tj:. ^.^mis.±<Dm 
mopnimi^icmtiiyt^^mm'r ^mmm (26-29) fc. ^tf }aijj^-e<DgM3f£^^a-r s 
(3 0- 3 3) t^^mt^ctt^m^Li^o ^fc. ^^mu^myt^mr ib 

ti ¥ 15 IB e ^ ti fc ^ « tc a -rj T . X -r - >>' ffi @ a+ rail # 15 J: o T it aiJ ^ n ^ 8c ^ -r 
0. 16A. 16B. I 6 C ^ ^ IC m t ^ C t ti^ttf ^ L o 

^i^^micisif 3 (Dmytmmic^\.^x li. (?) tcff^^gnfc^ j?-^^ 

^@^afe(i 2)±{cjgi$t-^ j^^^ (1 1) -^-x (1 7) j:. ^ift&m.^m 
mLx^~x±% 2:.kfci^m'sim^mwi:^'r~i^ii 4. 1 5x. 1 5 Y ) t^-^tsm^m 

mx^-ox . mmxv- ~ iJ' (D^ — 7. ±x iQ ic j;: ^mytmm(Di^Byt^^(Di^^y3\^ic 

MIK¥IS(2 0 . 6 0 , 16A. 16B. 1 6 C m t ^ C t ^ ^ WL t -T <D X & ^ o 

(Dx. Himnm &(o%m-^m CO IE ti^^ m tti?> o 
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[amS] ¥fi!cl6fpl2^ 3B (2004 


[¥«ttfliE 1 ] 








1^3 mm 





C It ffF li ^ CD |g H ] 
1 ] 

i^i6fflX-r-i/i:, Mie2:^^7C^»ffiS5SrtT-cDMIB«^*x-:7/bOiitM^<^m-r^;^T- 

MfE{ig}**fflXx--s;'*^Si]fl2 2^^7ti^»lffii^5^{C?&oTi^|l!lt-«t#Butetta9^T-* 
^ M 12 « !|% 7^ y ;l/ O M 12 7^ fa ^ <4 « ^ *t 12 X f - - as 1i 1+ jfli] ¥ S tc J; 
n5MI2Sc1^7^-:/;I/cOf4«fc^-^f£;^HiTl21t-r§ie'ti¥S^iix.. Hul2?^»^IS«Hul2 
i« ? It SiJ ¥ m J; ^ If SHa e i5 IB 12 11 ^ e 12 1« ^ n T § M 12 « ^^J T- - r CO 7I6 W ^ 

i6i^ffi«;&j$i^ufcffl{c»-^v^TWi2U'^'j>d^^is<o$ijffli«*»tB-r5ct^!itmt-r 
cw^« 2 3 

IgS^Si'a -y h fc^-r § fcMI2I2tS*S{cl2ii?nTV>5MIB«!|^7^-:/;l/tO)t 
W^[Sico^ffi«fc{i:a^v>Tj»^{ill*Sttll-rs#l3*«i^S<:4:«:1t®i:-rsW*«l 

12 «c O M ^ ^ M „ 
[W«« 3 3 

n-r ^mVs/iT'-y jU t . 2 :^^7ti^»;;ffi#.^^tc^aoTMI2«!|^j7^->^-'l'^ffiBr*4i)1-§{itS 
i^46fflx-r-v>i:. BuI2 2 :^j:«:7t;^»iffi1SI^I^TOMI2ac^^x-r;UtD{aB^«ltH-r§X-r 
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i:' m$Emm 7" - y' ji <D mmRB ye^^ (oytmys ^ ^ I'f ^ M&.m^ mm :^ 7- - iy mmm 
mic ^ r3 r m m ^ t\ ^ m tim^ f- - •/ J]/ (D &.m icn t r m^-r ^ m^^fSi^ ^ ^ 

[ w * ^ 5 ] 

7 ] 

;^ 1^ fc fc- § ^ »j « ^ fc it Hu IS a « ^ fij 82 7t W 7? 1^ fc M b . siJ IB » « X - (7) •? fc 
Ci»*W 8 ] 

f^<omiEmm7.r--z^(D^ii:^nEm.'f ^mw.m&t . 
:mMm i o ] 

- g> ^ fa t j: . mM^-x±vmtEmm7.'r-'J^ 2 :k7tf^W}L^j:t}'^ ibufm-^ n^m^m 
im^m I 1 ] 

mm 2 '^kTzmm^micmmrjiyf !^icm-t ^mBm^&^iR(Dmm(DiiLm^mm(D^liiJ^r' 
C^i^ffliE 2 ] 

imiEMmms^: ooi 4 
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[00 1 4 ] 

^m^m^ ^ c tic ^ ^) . mM^mi)^-^ nr ^^:^i^^mytmmmm<oiy a y hmi^ic^\,^r 

« (1 2) ±(cts»t- SSK^^I^ (1 1) !S^S«*«»-r s«ti'r-:r;i/ (i 4 

X, 1 5Y) 2:iR.7i^mmm^f^X'<Dmmy'-r Ji^oikm^^mt ^ ^f•-i^mmm 
m^m (2 3 X, 2 3 Y) «:$ty®)tgB{C*5V>T, ffiil^i6fflX-r-i^*^2i>;7C^ 

if :^^iiLm^xr--i^mmmm^mic j^-oxmm-^ n?>m<i^v--':f ji^(DiiLmicM^s-$ 
mm.-r ^mm^m. (55) %fii^i)iii:^!itMi:-r?.fecDT'$.So <i<d c t ic 0 . myt 

m^<^tim!^icmmyt^mm-r ^mm^ (26-29) §ti-}smT-oKM7i£^i^m-r 
^^mm ( 3 0 - 3 3 ) ^wr -5 c A^ws H/^o src ^^a«^S7tMa-r s 

S2 « ? @ tc IE It 5 n ^ • S -^y t/^ T > X 7^ - ffi IS St jl'J # S ft: J: o T tl- ifl'J ^ n s 1^ 
x-:/>'l^<DteB(c^^]5SLT@)ta«©)ttt7j[^lcfclt?>f4«%illlE-rSHraS^e (2 0, 
60v 16A. 16B. 16C)^^6lC*-r-5ili:*^W*LV^o 

^P.tC, *fgB^{i::tett5lg3£0^7tg«fCt5V>Tt±> VXi^ (7) fCj^/S^nfc/^^- 
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